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(54) PUSH-SWITCH

(57) In an initial state where a push rod is pressed
down, a base of a movable contact point board supporting
a movable contact point makes contact with inclined pro-
truding portions of a moving block by a second spring to
be inclined. When the movable contact point makes con-
tact with a fixed contact point following the projecting of
the push rod, the base makes contact with stoppers.
Thereafter, since the moving block alone rises, the mov-
able contact point board rotates following the end edges
of the stoppers according to release of the pressing by

the protruding portion. Thereby the movable contact point
largely slides and is displaced to the fixed contact point.
Since a leg of a movable contact point plate that extends
from the base and is provided with the movable contact
point is in advance deflected by an arm portion of a press-
ing member, a contact pressure between the movable
contact point and the fixed contact point is high from a
moment of the contacting. An excellent wiping operation
can be obtained by the large sliding displacement and
the high contact pressure.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a push switch
that is configured to close an electrical circuit by perform-
ing a stroke movement of a movable contact point, which
is arranged to be spaced from a fixed contact point, on
an opposing line thereof to make contact with each other.

Description of the Related Art

[0002] For example, Japanese Patent Laid-Open Pub-
lication No. 2000-62528 discloses this kind of conven-
tional push switches. This push switch relates to a brake
switch attached to a brake pedal for a vehicle, wherein
a push rod that is pushed down into a casing causes a
movable contact point to be separated from a fixed con-
tact point in a mounting state, and when a brake pedal
is depressed, the push rod is in a state of being movable
in an outward direction of the casing, and the movable
contact point urged by a contact pressure spring moves
to be in contact with the fixed contact point.
[0003] Incidentally at the operating of the push switch,
the respective opposing surfaces of the contact points
become closer or away in a perpendicular direction with
each other. In many cases, however, abrasion powder
caused by the operation is interposed between the op-
posing surfaces of the movable contact point and the
fixed contact point or arc is generated between the con-
tact points to accumulate carbides or oxides to form an
insulating film thereon. In this case, a so-called contact
failure is generated to bring in operation instability.
[0004] Therefore, in the conventional push switch as
mentioned above, a contact piece is formed in a paired
cantilever shape obliquely extending in a direction of be-
ing closer to the fixed contact point from the central flat
plate section, and the moving contact points are provided
in tip ends thereof to oppose a pair of the fixed contact
points and are urged in a direction of the fixed contact
points by the contact pressure spring. Therefore at the
time the moving contact point makes contact with the
fixed contact point, the moving contact point is configured
to make elastic contact with the fixed contact point by a
predetermined pressure.
[0005] In addition, at the time of the elastic contact be-
tween the contact points, the cantilever shape section in
the contact piece is deflected by an urging force of the
contact pressure spring, and therefore the movable con-
tact point slides by a slight distance on the fixed contact
point outwardly. Thereby a wiping operation on the con-
tact surfaces of the contact points of each other is per-
formed to eliminate foreign objects such as abrasion
powder, carbides, oxides and the like.
[0006] In the conventional push switch as mentioned
above, however, since the cantilever shaped section of

the contact piece is in a free state before the elastic con-
tact of the contact points, the contact pressure between
the contact points has no other choice of starting with an
initial value of zero, and as usual, it is not possible to
avoid the arc generation between the contact points to
be caused by a wobbly movement of the contact piece
at the contacting of the contact points. In addition, a dis-
placement of the movable contact point is caused only
by a deflection of the cantilever shaped section and a
sliding amount thereof is small. Therefore it is not suffi-
cient for the effective wiping operation.

SUMMARY OF THE INVENTION

[0007] Accordingly, the present invention is made in
view of the above-described problems in the convention-
al push switch, and an object of the present invention is
to provide a push switch that can perform an effective
wiping operation between a movable contact point and
a fixed contact point.
[0008] According to an aspect of the present invention,
a push switch in which a movable contact point moves
in a predetermined axis line direction to make contact
with a fixed contact point, comprises:

a moving contact point board that is provided with
the movable contact point and moves along the axis
line;
a moving block that moves on the axis line to be
contactable with the movable contact point board;
an urging unit configured to urge the movable contact
point board and the moving block in a direction of
being in contact with each other;
a stopper for stopping the moving of the movable
contact point board in a predetermined position
where the movable contact point makes contact with
the fixed contact point;
an inclining unit that is provided in at least one of the
movable contact point board and the moving block
to hold the movable contact point board in an inclined
state to the axis line in a contacting state of each
other; and
a posture changing unit configured to change a pos-
ture of the movable contacting point board from the
inclined state corresponding to the separation by the
movement of the moving block after the stroke move-
ment is stopped by the stopper.

[0009] According to the aspect of the present invention,
since the posture of the movable contact point board that
supports the movable contact point changes during a pe-
riod in which the fixed contact point and the movable
contact point make contact with each other, a larger slid-
ing displacement is generated between both the contact
points as compared to that by a simple deflection of a
spring member that supports the movable contact point
in the conventional switch, thus making it possible to ob-
tain an excellent wiping operation.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0010] Other objects, features, and advantages of the
present invention will become more apparent from the
following detailed description made with reference to the
accompanying drawings, in which like parts are desig-
nated by like reference numbers and in which:

Fig. 1 is a cross section showing a push switch ac-
cording to an embodiment in the present invention;
Fig. 2 is a perspective view showing a first case as
viewed from a side of a fitting part according to the
embodiment;
Fig. 3 is a perspective view showing a movable con-
tact point board according to the embodiment;
Figs. 4A and 4B are perspective views each showing
a moving block according to the embodiment;
Fig. 5 is a diagram showing an arrangement of mem-
bers within a contact point accommodating chamber
as viewed in an axial direction according to the em-
bodiment;
Fig. 6 is a cross section showing a contact state of
the moving block and the movable contact point
board in an initial state according to the embodiment;
Fig. 7 is diagram showing a relation between a mov-
able contact point board base and a stopper accord-
ing to the embodiment; and
Figs. 8A, 8B and 8C are explanatory diagrams show-
ing an operation of the push switch according to the
embodiment.

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

[0011] Hereinafter, a push switch according to an em-
bodiment in the present invention will be explained with
reference to the accompanying drawings. Fig. 1 is a cross
section showing a push switch according to an embodi-
ment in the present invention. Fig. 1 shows an initial state
where a push rod is pressed down into a casing by a
brake pedal-side member in a brake release state in a
case where the push switch is applied to a brake pedal.
A push switch 1 holds a push rod 2, and is configured to
accommodate a movable contact point board 40 that
holds a movable contact point plate 50, a moving block
60 and a fixed contact point plate 31 within a casing 10.
[0012] The casing 10 comprises a first case 11 and a
second case 24, wherein the first case 11 is made of
metal or resin, and primarily accommodates the push rod
2 therein, and the second case 24 is made of resin, and
accommodates the movable contact point board 40 and
the fixed contact point plate 31 and forms a connector
portion.
[0013] It should be noted that for descriptive purposes,
the present embodiment will be explained such that a
first case 11-side is defined as an upward side and a
second case 24-side is defined as a downward side.
[0014] The push rod 2 comprises a round shaft-shaped

operation portion 3 a tip end of which is projectable from
an upper end of the first case 11 to an outside, and a
collar portion 4 that is formed to be coaxial with the op-
eration portion 3 at the root (casing 10-side) and has a
diameter larger than that of the operation portion 3. A
lower end surface of the collar portion 4 is provided with
a projection 5 having a gradual spherical surface.
[0015] It should be noted that the push switch 1 is a
switch of a type that switches on by projecting the push
rod 2 pressed down into the casing 10.
[0016] The first case 11 has an outside appearance of
projecting a cylindrical portion 13 from an upper wall 14
of a fitting portion 12 that covers the second case 24, and
a screw for a mounting nut is formed on an outer periphery
of the cylindrical portion 13.
[0017] The fitting portion 12 has a substantially square
shape in section, and is provided with opposing side walls
15a and 15b each having an engagement hole 16 in en-
gagement with a click 30 provided in the second case
24. A step portion 21 is formed in the upper wall 14 of
the fitting portion 12.
[0018] In the cylindrical portion 13 are formed a first
hole 17 that opens at a tip end thereof and guides the
operation portion 3 of the push rod 2, and a second hole
18 that is communicated with the first hole 17 to accom-
modate the collar portion 4 and is communicated with an
inside of the fitting portion 12. The operation portion 3 is
projectable from the cylindrical portion 13 until the collar
portion 4 makes contact with a step portion between the
first hole 17 and the second hole 18.
[0019] As shown in Fig. 2, the upper wall 14 of the
fitting portion 12 is provided with two sheets of rib-shaped
stoppers 20 that are formed thereon to have an opening
of the second hole 18 therebetween and extend down-
ward in an axial direction. The stoppers 20 are positioned
on a diameter line of the second hole 18 and are set to
oppose an outer peripheral upper surface 46 of a disc
portion 42 to be described later.
[0020] A lining-up direction of the stoppers 20 is set in
parallel with a lining-up direction of fixed contact points
33 in a contact point accommodating chamber Rs to be
described later.
[0021] It should be noted that hereinafter, a center line
of the push rod 2 that slides in the first hole 17 and in the
second hole 18 is referred to as an axis line (or axis cent-
er) S, which is used as a reference basis for explaining
positional relations of components.
[0022] Referring back to Fig. 1, the second case 24 is
provided with the contact point accommodating chamber
Rs that opens to the first case 11-side, and a reception
concave portion Rr as the connector portion that opens
at the opposite side to the first case 11. The contact point
accommodating chamber Rs has a quadrangle in trans-
verse section, and side walls 25a and 25b thereof are
provided with the clicks 30 described above.
On a bottom wall 26 in the contact point accommodating
chamber Rs are provided a projection-shaped spring re-
ceiver 27 that receives one end (lower end) of a first coil
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spring 7, which will be described later, in a center thereof
positioned on the axis line S of the push rod 2, and a ring
groove-shaped spring receiver 28 that is coaxial with the
spring receiver 27 to receive one end (lower end) of a
second coil spring 8.
[0023] Further, the fixed contact point plate 31 is mold-
ed in the bottom wall 26. One end of the fixed contact
point plate 31 extends into the reception concave portion
Rr. The fixed contact point plate 31 has a tip end that is
configured as a connector terminal 32 and the other end
that is branched to extend into a side wall 25c in the
contact point accommodating chamber Rs to the vicinity
of an upper end thereof, which thereafter, bend in an
approach direction with each other, and are exposed in-
side the contact point accommodating chamber Rs as
the fixed contact points 33 surfaces of which are perpen-
dicular to the axis line S at both sides around the axis
line S of the push rod 2. In Fig. 1, only the fixed contact
point 33 at one side is illustrated, and the midway route
is omitted.
[0024] Further, a power supply plate 35 is molded in
the bottom wall 26. The power supply plate 35 has one
end that extends into the reception concave portion Rr
and is configured as a connector terminal 36, and the
other end that extends to an axial intermediate position
in the contact point accommodating chamber Rs along
an inner surface of the side wall 25a in the contact point
accommodating chamber Rs and is configured as a
tongue piece contact portion 37 making contact with
tongue pieces 53 of the movable contact point board 40
to be described later.
[0025] For ensuring a contact range of the tongue
piece contact portion 37 and the tongue piece 53, a con-
cave portion 29 is formed in the bottom wall 26 to be
recessed along an inner side surface (axis center S-side)
of the tongue piece contact portion 37 to expose the inner
side surface of the tongue piece contact portion 37 to an
inside of the concave portion 29.
[0026] The tongue piece contact portion 37 has a lower
parallel portion 37a that rises in parallel with the axis line
S from the bottom wall 26, then an inclined portion 37b
connected thereto, and an upper parallel portion 37c that
is offset outward via the inclined portion 37b and is again
in parallel with the axis line S.
[0027] It should be noted that axial positioning of the
first case 11 and the second case 24 is performed by
engagement between the engagement hole 16 of the first
case 11 and the click 30 of the second case 24, and by
contact between the step portion 21 of the first case 11
and the side wall 25c of the second case 24.
[0028] In the contact point accommodating chamber
Rs, the movable contact point board 40 provided with a
through hole 44 at the center is supported by the other
end (upper end) of the second coil spring 8 to be urged
upward, and the moving block 60 is supported by the
other end (upper end) of the first coil spring 7 penetrating
through the through hole 44 of the movable contact point
board 40 to be urged upward.

[0029] In an initial state of the push rod 2, the tip end
of the operation portion 3 is in a position in accordance
with the tip end of the cylindrical portion 13 in the casing
10, and then the projection 5 of the collar portion 4 press-
es down the moving block 60. Thereby the movable con-
tact point board 40 that is urged upward makes contact
with the moving block 60.
[0030] Fig. 3 is a perspective view showing the mova-
ble contact point board 40.
[0031] The movable contact point board 40 is an as-
sembly that comprises a base 41, a movable contact
point plate 50, and a pressing member 57.
[0032] The base 41 is made of resin or metal, formed
of a disc portion 42 as a main body, and is provided with
a movable contact point plate support portion 43 formed
by enlarging a part thereof outward.
[0033] The disc portion 42 has the through hole 44 at
the center, and a cylindrical portion 45 (refer to Fig. 6 to
be illustrated later) that projects in a flange shape down-
ward from a hole edge of the through hole 44. A lower
surface of the disc portion 42 is configured as a spring
receiver that receives an upper end of the second coil
spring 8 positioned by the cylindrical portion 45.
[0034] The outer peripheral upper surface 46 of the
disc portion 42 is formed as a smooth plane having a
predetermined radial width in regard to the center of the
through hole 44, and a corner portion as a transfer portion
from the outer peripheral upper surface 46 to the cylin-
drical portion 45 of the disc portion 42 is formed as an
arc curved surface. An upper surface of the movable con-
tact point plate support portion 43 connecting to the disc
portion 42 is on the same plane with the outer peripheral
upper surface 46.
[0035] A contour of the movable contact point plate
support portion 43 uses a diameter line of the disc portion
42 as a two-parting line to be formed as a rectangle ex-
tending in both directions perpendicular to the two-part-
ing line, and a side thereof in a side of the disc portion
42 virtually passes through the vicinity of the hole edge
of the through hole 44. Round projections 47 for mounting
the movable contact point plate 50 are formed on both
end portions of the movable contact point plate support
portion 43 in a longitudinal direction (refer to Fig. 1 and
Fig. 6).
[0036] The movable contact point plate 50 comprises
a base portion 51 having the same length with that of the
movable contact point plate support portion 43 in the lon-
gitudinal direction, and two leg portions 52 that extend
from both ends of the base portion 51, and is molded
from an elastic metal a basic shape of which is a reverse
C-letter shape. Further, plural tongue pieces 53 (herein
three tongue pieces), each of which has a smaller size
as compared to that of the leg portion 52, extend in par-
allel from between the two leg portions 52 of the base
portion 51.
[0037] The tongue piece 53 is bent in a downward ob-
lique side from the root, and the movable contact point
plate 50 is mounted to the base 41 in such a manner that
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the tongue piece 53 is oriented outward.
[0038] The leg portion 52 has an outer side that is per-
pendicular to the longitudinal direction of the base portion
51, a root in a side of the base portion 51 that is wide in
width, and a tip end that is narrow in width.
[0039] The leg portion 52 is set to be folded back to a
side of the disc portion 42 at the root, and extend the
outer side in an upward oblique side above the base por-
tion 51 while holding the outer side to be perpendicular
to the longitudinal direction of the base portion 51, and
is provided with a movable contact point 55 in a tip end
on a side of an upper surface thereof.
[0040] It should be noted that the base portion 51, for
exposing the above-outer peripheral upper surface 46 of
the disc portion 42, has an intermediate portion that is
formed to have a narrow width by cutting away a prede-
termined range thereof across both sides of the two-part-
ing line from a side of the disc portion 42. An exposure
section of the outer peripheral upper surface 46 of the
disc portion 42 is configured as a contact portion with the
moving block 60.
[0041] Round holes 56 are provided in both end por-
tions of the base portion 51 to correspond to the round
projections 47 of the movable contact point plate support
portion 43, and the round hole 56 is pressed into the
round projection 47 to position the movable contact point
50 to the base 41.
[0042] A pressing member 57 is mounted on an inter-
mediate part of the movable contact point plate support
portion 43. The pressing member 57 comprises a mount-
ing base portion 58, and arm portions 59 that extend from
the mounting base portion 58 to both sides of the movable
contact point plate support portion 43 in the longitudinal
direction, and after being offset to a position higher than
the folding-back portion of the leg portion 52 of the mov-
able contact point plate 50, extend in parallel with each
other to a side of the disc portion 42 and in parallel with
the upper surface of the base 41.
[0043] The base 41, the movable contact point plate
50 and the pressing member 57 are united by rivets 48
through rivet holes (not shown) that are formed respec-
tively in the movable contact point plate support portion
43, the base portion 51 and the mounting base portion
58, and are aligned with each other.
[0044] A tip end of the arm portion 59 extends to a
position short of a straight line that passes through the
center of the disc portion 42 and is in parallel with the
longitudinal direction of the movable contact point plate
support portion 43, and presses the leg portion 52 ex-
tending in the oblique upward side from the folding-back
portion of the movable contact point plate 50, thus holding
the leg portion 52 to a posture to be nearly in parallel with
the upper surface of the disc portion 42. In this state, the
tip end of the arm portion 59 makes contact with a section
of the leg portion 52 in a position short of the movable
contact point 55.
[0045] Figs. 4A and 4B show the moving block 60,
wherein Fig. 4A is a perspective view from above, and

Fig. 4B is a perspective view from down.
[0046] The moving block 60 is made of resin or metal,
and comprises a contact point board cooperative portion
61 contactable with the movable contact point board 40,
and a guide portion 62 connected to the contact point
board cooperative portion 61.
[0047] The guide portion 62 has a length equivalent to
that of the movable contact point plate support portion
43, and guide rails 63 are provided at both ends of the
guide portion 62 to extend downward in parallel with the
axis line S for guiding the moving block 60 without a gap
in the upper-lower direction. The contact point board co-
operative portion 61 is formed to extend from an inter-
mediate position of the guide portion 62.
[0048] The contact point board cooperative portion 61
comprises a block base 65 having the same thickness
as an intermediate portion of the guide 62 interposed
between the rails 63, and a projecting shaft portion 66
extending downward from the block base 65. A tip end
portion of the block base 65 at a distance from the guide
portion 62 forms a cylindrical surface 67 of an outer di-
ameter overlapping the outer peripheral upper surface
46 of the disc portion 42 around the axis center S, and
side walls thereof connecting to the guide portion 62 are
cut down on a perpendicular surface to the guide portion
62 to be formed as plane portions 68 each having a shape
of a width across flats. This cutting-down of the side wall
is performed to ensure a passing space of the stopper
20 of the first case 11.
[0049] The upper surface of the contact point board
cooperative portion 61 (block base 65) is flush with the
upper surface of the guide portion 62, which is configured
as a smooth plane perpendicular to the axis line S.
[0050] The projecting shaft portion 66 has a diameter
equivalent to a distance (width across flats) between the
plane portions 68 of the block base 65, and this diameter
is slightly smaller than the through hole 44 of the movable
contact point board 40. A concave portion is opened to
a lower end surface of the projecting shaft portion 66 to
be a spring receiver 69 (refer to Fig. 6) for receiving the
upper end of the first coil spring 7.
[0051] An upper portion of the projecting shaft portion
66 connecting to the block base 65 is provided with pro-
truding portions 70 and 71 respectively in sides away
from and near the guide portion 62.
[0052] The protruding portion 70 in the side away from
the guide portion 62 is flush with the cylindrical surface
67 of the block base 65, has the same outer diameter as
that of the cylindrical surface 67, and has substantially
the same length as that of the cylindrical surface 67 in
the circumferential direction.
[0053] The protruding portion 71 in the side near the
guide portion 62 is positioned to be symmetrical to the
protruding portion 70 in the side away from the guide
portion 62 around the axis center S, and is formed to be
swollen from the lower surface of the block base 65 with
the same outer diameter and the same circumferential
length as the protruding portion 70 in the side away there-
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from.
[0054] Here, lower end surfaces of both the protruding
portions 70 and 71 are set as a single common surface
(inclined surface) that is inclined to be high in a side of
the guide portion 62 and lower as be away from the guide
portion 62.
[0055] It should be noted that a peripheral wall of the
projecting shaft portion 66 between the protruding por-
tions 70 and 71 is slightly cut way to have a smaller di-
ameter.
[0056] Fig. 5 is a diagram showing a state where the
stoppers 20 of the first case 11 overlap on a diagram
showing the movable contact point board 40 and the mov-
ing block 60 arranged within the contact point accommo-
dating chamber Rs as viewed in the axial direction.
[0057] The movable contact point plate support plate
43 in the base 41 of the movable contact point board 40
and the guide portion 62 of the moving block 60 are ar-
ranged to oppose around the axis center S in the contact
point accommodating chamber Rs of the casing 2, and
the moving block 60 can move upward and downward in
parallel with the axis line S with a sliding movement of
the rails 63 along guide grooves formed in the contact
point accommodating chamber Rs.
[0058] The stopper 20 passes through a space along
the plane portion 68 of the moving block 60 to oppose
the outer peripheral upper surface 46 of the disc portion
42 in the movable contact point board 40.
[0059] As described above, the projection 5 of the push
rod 2 makes contact with the upper surface of the moving
block 60 (refer to Fig. 1).
[0060] In an initial state, the moving block 60 is pressed
by the push rod 2, and the movable contact point board
40 is urged upward by the second coil spring 8. Therefore
as shown in Fig. 6, the tip end of the projecting shaft
portion 66 of the moving block 60 enters into the through
hole 44 of the disc portion 42 in the movable contact point
board 40 and, on the other hand, the outer peripheral
upper surface 46 of the disc portion 42 makes contact
with the protruding portions 70 and 71 of the projecting
shaft portion 66. Since the lower end surface of the pro-
truding portions 70 and 71 is inclined, the movable con-
tact point board 40 is in a state inclined to the moving
block 60, and as a result is in a state inclined to the axis
line S also.
[0061] Fig. 7 shows a relation between the movable
contact point board 40, particularly the base 41 and the
stopper 20. For descriptive purposes, an outline of the
base 41 is shown by a solid line, and the movable contact
point plate 50 and the pressing member 57 are shown
by a virtual line. An upper section in the Fig. 8 is shown
in the same way.
[0062] In an initial state, the disc portion 42 of the base
41 is separated from the stoppers 20.
[0063] A lower end edge of the stopper 20 opposing
the disc portion 42 is set to be perpendicular to the axis
line S.
[0064] It should be noted that in Fig. 1, in regard to the

moving block 60 and the movable contact point board
40, a cross section passing through the axis line S is
shown in the left half part from the axis line S, and a cross
section passing through the leg portion 52 of the movable
contact point plate 50 is shown in the right half part from
the axis line S. A lower section in each of Figs. 8A to 8C
to be illustrated later is also shown in the same way.
[0065] As shown in Fig. 1, the tongue piece 53 of the
movable contact point board 40 electrically connects the
movable contact point 55 to the connector terminal 36
by contact of the tip end with the lower parallel portion
37a of the tongue piece contact portion 37 of the power
supply plate 35. The tongue piece 53 all the time makes
contact with the tongue piece contact portion 37 during
the transfer of the movable contact point board 40 to hold
this electrical connection.
[0066] In the initial state, the movable contact point 55
of the movable contact point board 40 in a lower position
is separated from the fixed contact point 33 positioned
in an upper end in the contact point accommodating
chamber Rs.
[0067] In addition, since a seating surface of the upper
end of the second coil spring 8 is inclined by inclination
of the movable contact point board 40, an urging force
of the second coil spring 8 includes a component of ro-
tating the movable contact point board 40.
[0068] Next, an operation of the push switch 1 as con-
figured above will be explained.
[0069] First, in the initial state in Fig. 1, the push rod 2
is pressed down and therefore the tip end of the operation
portion 3 is flush with the tip end of the cylindrical portion
13, but is urged in the projecting direction from the cylin-
drical portion 13 through the moving block 60 and further,
the movable contact point board 40 by the first coil spring
7 and the second coil spring 8. Accordingly, when the
member in a side of the brake pedal pressing the push
rod 2 is displaced in a direction in reverse to the pressing
direction by depressing the brake pedal, the tip end (up-
per end) of the operation portion 3 projects from the tip
end of the cylindrical portion 13 of the casing 2 following
this displacement, and the projection 5 of the collar por-
tion 4 is retreated upward.
[0070] As shown in Fig. 6, the movable contact point
board 40, in the inclined state where the disc portion 42
is caused to make contact with the protruding portions
70 and 71 of the projecting shaft portion 66 by the urging
force of the second coil spring 8, moves upward together
with the moving block 60 with pressing the upper surface
of the moving block 60 on the projection 5. The urging
force of the first coil spring 7 is added to the force of
pressing the upper surface of the moving block 60 on the
projection 5.
[0071] Fig. 8A shows a state of timing where the op-
eration portion 3 of the push rod 2 projects by a length
of X1 from the cylindrical portion 13, and the movable
contact point board 40 and the moving block 60 rise fol-
lowing it to make the movable contact point 55 of the
movable contact point board 40 in contact with the fixed
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contact point 33.
[0072] It should be noted that an upper section in each
of Figs. 8A to 8C shows a relation between the base 41
and the stopper 20 as similar to Fig. 7, and a lower section
thereof shows the movement of the movable contact
point board 40 and the moving block 60.
[0073] With contact between the movable contact point
55 and the fixed contact point 33, the power supply be-
tween the connector terminals 36 and 32 starts through
the tongue piece contact portion 37, the tongue piece 53,
the movable contact point 55 and the fixed contact point
33 to switch on the push switch 1.
[0074] The movable contact point board 40 is still in
the inclined state. The tongue piece 53 slides on the
tongue piece contact portion 37 of the power supply plate
35, and the tip end moves to a transfer point from the
lower parallel portion 37a to the inclined portion 37b (refer
to Fig. 1).
[0075] In addition, the stopper 20 has a predetermined
length that is set in such a manner that a corner of the
tip end makes contact with the outer peripheral upper
surface 46 of the base 41 (disc portion 42) of the movable
contact point board 40. The section which the stopper 20
makes contact with is an intermediate section along the
outer periphery of the base 41 between the sections
which both the protruding portions 70 and 71 of the mov-
ing block 60 make contact with.
[0076] The leg portion 52 of the movable contact point
plate 50 supporting the movable contact point 55 is to be
separated from the arm portion 59 of the pressing mem-
ber 57.
[0077] When the push rod 2 further projects and a pro-
jecting length of the operation portion becomes X2, the
moving block 60 rises by the first coil spring 7 following
the push rod 2.
[0078] In addition, as shown in Fig. 8B, in a state where
the section of the base 21 having made contact with the
corner of the stopper 20 remains to be stopped by the
stopper 20, according to the rising of the moving block
60, the movable contact point board 40 rotates such that
a side of the base 41 (disc portion 42), which is pressed
down by the protruding portion 70 a lower end surface
of which is low, rises by the urging force of the second
coil spring 8, particularly a force component of rotating
the movable contact point board 40. Fig. 8B shows a
state where the movable contact point board 40 rotates
until the base 41 of the movable contact point board 40
becomes perpendicular to the axis line S to make contact
with an entire edge of the lower end of the stopper 20.
[0079] At this moment, since the tip end of the tongue
piece 53 extending from the movable contact point board
40 slides outward on the inclined portion 37b of the
tongue piece contact portion 37, the protruding of the
tongue piece 53 is configured not to affect rotation of the
movable contact point board 40.
[0080] The movable contact point 55 in contact with
the fixed contact point 33 slides and is displaced to the
fixed contact point 33 with this rotation. This displace-

ment amount is larger than a displacement amount gen-
erated only by a simple deflection of the spring member
after the movable contact point provided in the spring
member makes contact with the fixed contact point in the
conventional switch.
[0081] Further, since the leg portion 52 of the movable
contact point plate 50 has a predetermine reaction
caused by an initial deflection in advance provided by
the arm portion 59, a high contact pressure is generated
between the movable contact point 55 and the fixed con-
tact point 33, which starts with an initial pressure corre-
sponding to the above reaction at the same time with
contact between the movable contact point 55 and the
fixed contact point 33.
[0082] As described above, the excellent wiping oper-
ation is performed between both the contact points 33
and 55 due to the event that the movable contact point
55 and the fixed contact point 33 largely slides and are
displaced relative to each other while being in contact
with each other, and the event that the contact pressure
between the movable contact point 55 and the fixed con-
tact point 33 is high. Therefore foreign objects such as
carbides that can be generated between the contact sur-
faces of both the contact points can be effectively elimi-
nated. In addition, since the contact pressure at the con-
tacting time between the movable contact point 55 and
the fixed contact point 33 is high, it is possible to restrict
generation of the arc without the wobbly movement at
the contacting time of the contact points.
[0083] Fig. 8C shows a state where the push rod 2
rises until the collar portion 4 makes contact with the step
portion between the first hole 17 and the second hole 18
to cause the projecting length of the operation portion 3
from the cylindrical portion 13 to become X3.
[0084] Since the moving block 60 is urged by the first
coil spring 7, the moving block 60 rises in a state of being
pressed on the push rod 2, and as shown in the upper
section in the figure, the protruding portion 70 is sepa-
rated from the base 41. On the other hand, it is restricted
for the movable contact point board 40 to rise after the
base 41 makes contact with the stopper 20 to become
perpendicular to the axis line S.
[0085] That is, the protruding portion 70 of the moving
block 60 is only separated from the movable contact point
board 40, and the contact state between the movable
contact point 55 of the movable contact point board 40
and the fixed contact point 33 in a side of the casing 10
is held in the same state with the state in Fig. 8B.
[0086] It should be noted that in Fig. 8A, it is not nec-
essary for the timing when the base 41 makes contact
with the stopper 20 to be defined exactly based upon the
position at a moment when the movable contact point 55
makes contact with the fixed contact point 33, and the
timing may be set such that the base 41 makes contact
with the stopper 20 in a position within a predetermined
range including the above moment position.
[0087] When the base 41 makes contact with the stop-
per 20 before the moment the movable contact point 55
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makes contact with the fixed contact point 33, the mov-
able contact point board 40 rotates first. Therefore the
movable contact point 55 makes contact with the fixed
contact point 33 in the displacement midway in the sliding
direction, and the sliding distance after the contacting
become relatively short. On the other hand, when the
base 41 makes contact with the stopper 20 after the mo-
ment the movable contact point 55 makes contact with
the fixed contact point 33, the sliding of the movable con-
tact point board 40 starts after the contacting. Therefore
when the retreat distance of the moving block 60 is short,
the sliding distance becomes relatively short. According-
ly, in consideration with these relations, the predeter-
mined range may be set in such a manner as to be able
to obtain a desired sliding distance.
[0088] When the push rod 2 is pressed down by brake
release, the above-mentioned process advances in the
reverse direction, and the large wiping operation is per-
formed between the movable contact point 55 and the
fixed contact point 33 at the time the push rod 2 returns
back from a state of Fig. 8B to a state of Fig. 8A. When
the movable contact point 55 is separated from the fixed
contact point 33 after passing the state of Fig. 8A, the
push switch 1 switches off, and finally the push rod 2
returns back to the initial state of Fig. 1.
[0089] In the present embodiment, the second spring
8 corresponds to an urging unit in the present invention,
and the inclined lower end surface of the protruding por-
tions 70 and 71 in the moving block 60 corresponds to
an inclining unit.
[0090] In addition, the end edge of the stopper 20 that
makes contact with the opposing surface of the movable
contact point board 40 to the moving block 60 and ex-
tends to be perpendicular to the axis line S also config-
ures a posture changing unit.
[0091] The push switch in the present embodiment is
configured as described above, and includes the mova-
ble contact point board 40 that is provided with the mov-
able contact point 55 and moves along the axis line S of
the push rod 2, the moving block 60 that moves on the
axis line S to be contactable with the movable contact
point board 40, the second coil spring 8 that urges the
movable contact point board 40 and the moving block 60
in a direction of making contact with each other, and the
stopper 20 that prevents the stroke movement of the mov-
able contact point board 40 in a predetermined position
where the movable contact point board 40 makes contact
with the fixed contact point 33. The moving block 60 is
provided with the protruding portions 70 and 71 having
the inclined surface on the opposing portion in such a
manner as to hold the movable contact point board 40 in
the inclined state to the axis line S in the contact state
with the movable contact point board 40, and the end
edge of the stopper 20 that makes contact with the mov-
able contact point board 40 extends to be perpendicular
to the axis line S, so that after the stroke movement is
stopped by the stopper 20, the movable contact point
board 40 changes in posture in a direction perpendicular

to the axis line S from the inclined state corresponding
to the separation due to the stroke movement of the mov-
ing block 60 after the stroke movement is stopped by the
stopper 20. Therefore the mutual sliding displacement is
particularly large during a period where the fixed contact
point 33 makes contact with the movable contact point
55, and an excellent wiping operation can be obtained.
[0092] In this moment, the posture change of the mov-
able contact point board 40 from the inclined state after
the stroke movement is stopped is caused only by the
event that the movable contact point board 40 moves in
the extending direction of the end edge of the stopper
20. Therefore a different additional member is not re-
quired. In addition, since the push rod 2 is caused to
make contact with the moving block 60 and the moving
block 60 is pressed to the push rod 2 by the first spring
7, the push rod 2 is operated in a telescopic (projecting
and pressing from the casing) direction, thereby making
it possible to move the movable contact point 40 and the
moving block 60 following this.
[0093] Particularly the push rod 2, the moving block 60
and the movable contact point board 40 line up in that
order in the axis line S direction, and the first spring 7
and the second spring 8 urge the moving block 60 and
the movable contact point board 40 in the same direction.
Therefore the push rod is pressed to separate the fixed
contact point 33 from the movable contact point 55 in a
compression state of the first spring 7, thus achieving a
push switch of a type that the push rod is projected by a
pressing release preferable in a vehicular brake switch
to switch on the push switch.
[0094] The movable contact points 55, the fixed con-
tact points 33 and the stoppers 20 are respectively ar-
ranged at both sides around the axis line S. Therefore
the high reliability by multiplexing, and the uniform, stable
contact and wiping operation even between plural con-
tact points 33 and movable contact points 55 can be en-
sured constantly.
[0095] The movable contact point board 40 includes
the base 41 having the contact surface with the moving
block 60, and the movable contact point plate 50 made
of elastic metal that is mounted to the base 41 and ex-
tends in a direction corresponding to the fixed contact
point 33, wherein the movable contact point 55 is provid-
ed in the movable contact point plate 50. Therefore the
contact pressure can be provided between the fixed con-
tact point 33 and the movable contact point 55 by elas-
ticity of the movable contact point plate 50.
[0096] Particularly since the movable contact point
board 40 further includes the pressing member 57 to pro-
vide the initial deflection to the movable contact point 50
(leg portion 52), the high contact pressure that starts with
the initial pressure is generated between the fixed contact
point 33 and the movable contact point 55 based upon
the initial deflection at the same time with the contact.
Thus the excellent wiping operation is performed be-
tween both the contact points. In addition, the wobble of
the movable contact point 55 is not generated at the con-
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tact time of both the contact points 33 and 55, making it
possible to restrict generation of the arc.
[0097] It should be noted that in the present embodi-
ment, the stoppers 20 make contact with the intermediate
positions between the sections of the disc portion 42 in
the base 41 making contact with the protruding portions
70 and 71 along the outer periphery of the disc portion
42, and for realizing the posture change (rotation) of the
movable contact point board 40 after the movable contact
point 55 makes contact with the fixed contact point 33,
the base 41 is configured to follow the end edges of the
stoppers 20. However, the posture changing unit is not
limited thereto.
[0098] For example, the stopper may be divided into a
first stopper and a second stopper across the axis center
such that the first stopper makes contact with an end
portion of the base 41 in a side of the section making
contact with the protruding portion 70 and the second
stopper makes contact with an end portion of the base
41 in a side of the section making contact with the pro-
truding portion 71.
[0099] Further, also in regard to the protruding portions
70 and 71 as the inclining unit, elements similar thereto
may be provided in the movable contact point 40-side,
not in the moving block.
[0100] Further, also in regard to the angle of the pos-
ture change, the end edge of the stopper extends to be
perpendicular to the axis line S to set the movable contact
point board 40 to the perpendicular posture, but if a de-
sired sliding displacement can be obtained, the movable
contact point board is not limited to be perpendicular to
the axis line S but may be only required to have an angle
different from the inclined angle of the movable contact
point 40 by the inclining unit.
[0101] In the present embodiment, the push switch of
a type that switches on by projecting the push rod 2 is
explained, but the present invention is not limited thereto,
and may be applied to a push switch of a type that switch-
es on by pressing down the push rod 2.
[0102] In this case, the arrangement of the moving
block, the movable contact point board and the second
coil spring is reversed in the upper-lower direction to that
in Fig. 1, but the first coil spring may be provided in the
same arrangement with present embodiment to urge the
moving block upward. It should be noted that the push
rod may make contact with the moving block through the
through hole of the movable contact point board (base).
[0103] It should be noted that the present embodiment
is explained as the example in which the push switch is
applied to the brake pedal, but the present invention is
not limited thereto, and may be applied to switches in
various kinds of fields.
[0104] In addition, the present embodiment is provided
with the push rod 2 making contact with the moving block
60 as the operation member for operating the push
switch, but an operation portion projecting from a casing
is formed in a moving block itself, thus making it possible
to eliminate the push rod.

[0105] In addition, a shape, a size and the like of each
member are not limited to those illustrated, but may be
arbitrarily set within a range where the operational effect
of the present invention can be achieved, corresponding
to the installation place, the use aspect or the like.
[0106] While only the selected embodiment has been
chosen to illustrate the present invention, it will be ap-
parent to those skilled in the art from this disclosure that
various changes and modifications can be made therein
without departing from the scope of the invention as de-
fined in the appended claims. Furthermore, the foregoing
description of the embodiment according to the present
invention is provided for illustration only, and not for the
purpose of limiting the invention as defined by the ap-
pended claims and their equivalents.

[Description of Codes]

[0107]

1 Push switch

2 Push rod

3 Operation portion

4 Collar portion

5 Projection portion

7 First coil spring

8 Second coil spring

10 Casing

11 First case

12 Fitting portion

13 Cylindrical portion

14 Upper wall

15a, 15b Side wall

16 Engagement hole

17 First hole

18 Second hole

20 Stopper

21 Step portion

24 Second case
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25a, 25b, 25c Side wall

26 Bottom wall

27 Spring receiver

28 Spring receiver

29 Concave portion

30 Click

31 Fixed contact point plate

32, 36 Connector terminal

33 Fixed contact point

35 Power supply plate

37 Tongue piece contact portion

37a Lower parallel portion

37b Inclined portion

37c Upper parallel portion

40 Movable contact point board

41 Base

42 Disc portion

43 Movable contact point plate support
portion

44 Through hole

45 Cylindrical portion

46 Outer peripheral upper surface

47 Round projection

48 Rivet

50 Movable contact point plate

51 Base portion

52 Leg portion

53 Tongue piece

55 Movable contact point

56 Round hole

57 Pressing member

58 Mounting base portion

59 Arm portion

60 Moving block

61 Contact point board cooperative por-
tion

62 Guide portion

63 Rail

65 Block base

66 Projecting shaft portion

67 Cylindrical surface

68 Plane portion

69 Spring receiver

70, 71 Protruding portion

Rs Contact point accommodating cham-
ber

Rr Reception concave portion

Claims

1. A push switch in which a movable contact point
moves in a predetermined axis line direction to make
contact with a fixed contact point, comprising:

a moving contact point board that is provided
with the movable contact point and moves along
the axis line;
a moving block that moves on the axis line to be
contactable with the movable contact point
board;
an urging unit configured to urge the movable
contact point board and the moving block in a
direction of being in contact with each other;
a stopper for stopping the movement of the mov-
able contact point board in a predetermined po-
sition where the movable contact point makes
contact with the fixed contact point;
an inclining unit that is provided in at least one
of the movable contact point board and the mov-
ing block to hold the movable contact point board
in an inclined state to the axis line in a contacting
point of each other; and
a posture changing unit configured to change a
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posture of the movable contact point board from
the inclined state corresponding to the separa-
tion by the movement of the moving block after
the stroke movement is stopped by the stopper.

2. A push switch according to claim 1, further compris-
ing:

a push rod that is movable to a fixed side to make
contact with the moving block; and
a first spring that presses the moving block on
the push rod.

3. A push switch according to claim 1 or 2, wherein
the urging unit includes a second spring that is pro-
vided between the movable contact point board and
a fixed side to press the movable contact point board
on the moving block.

4. A push switch according to claim 3, wherein
the push rod, the moving block and the movable con-
tact point board line up in that order in an axis line
direction, and
the first spring and the second spring urge the mov-
ing block and the movable contact point board in the
same direction.

5. A push switch according to claim 1, wherein
the inclining unit includes an inclined surface provid-
ed on an opposing portion of the moving block to the
movable contact point board.

6. A push switch according to claim 1, wherein
the posture changing unit includes an end edge of
the stopper that makes contact with an opposing sur-
face of the movable contact point board to the moving
block and extends at an angle different from the in-
clination by the inclining unit.

7. A push switch according to claim 1, wherein
the movable contact point, the fixed contact point
and the stopper are respectively arranged at both
sides around the axis line.

8. A push switch according to claim 1, wherein
the movable contact point board includes a base
having a contact surface with the moving block, and
a movable contact point plate made of elastic metal
that is mounted on the base and extends in a direc-
tion corresponding to the fixed contact point, wherein
the movable contact point is provided in the movable
contact point plate.

9. A push switch according to claim 8, wherein
the movable contact point board further includes a
pressing member to provide an initial deflection to
the movable contact point plate.
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